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PURPOSE OF THE ABSTRACT
Imidazolium, ammonium and phosphonium ionic liquids are being applied for the recovery of metal ions from
aqueous solutions by solvent extractions. Ionic liquids are considered to be safe and environmentally benign
alternatives for volatile organic solvents in which presently used extractants are dissolved. This stems from the
fact that they have a negligible vapor pressure, making them fire-resistant and preventing the release of toxic
fumes into the environment. Furthermore, they are highly stable and reusable, and their designed nature allows
them to be optimized for virtually any particular application.
One major limitation of the ionic liquids used in prior art is their sensitivity to bases. Phosphonium ionic liquids
form non-ionic phosphorylides or phosphine oxides, while ammonium ionic liquids undergo Hofmann elimination
and imidazolium ionic liquids decompose via a wide variety of mechanisms even in mildly alkaline media. (1?3)
1,2,3-Triazolium ionic liquids are novel, base-stable alternatives to imidazolium ionic liquids. Their similar structure
to imidazolium ionic liquids causes them to have similar, desirable properties, such as a low molar volume and
relatively low viscosity. Depending on the nature of the substituents, they can be optimized to have a very high
base stability or a very low viscosity. This development allows ionometallurgy to be performed in alkaline media,
generating prospects of highly selective separations which are unattainable with current, base-sensitive ionic
liquids and extractants.
Low-viscous triazolium ionic liquids are shown to be applicable in the solvent extraction of 1st row transition
metals and rare earths. Stripping can be accomplished in concentrated solutions of weak bases, at a pH of 12 to
13. The behavior of the examined metals differs strongly in these media, leading to high and sometimes
unexpected selectivity in separation processes. The selectivity observed for particular elements in various
extraction/stripping systems can be exploited in the separation of industrially relevant mixtures of metal ions. For
instance, a method is presented for the recovery of copper from scrap, brasses and leachates containing zinc and
iron. A change in extraction mechanism occurring only for copper and the use of alkaline scrubbing and stripping
agents are the key factors determining the selective recovery of copper, demonstrating the synergy of the
triazolium ionic liquid?s extractive properties and its resistance towards bases.
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The development of base-stable, low-viscosity
triazolium ionic liquids renders ionometallurgy
feasible in alkaline media.
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